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Abstract
The concept of effective use is gaining currency as a way of thinking about usability in community  
informatics.  Broadly  defined,  effective  use  is  a  group’s  capacity  to  integrate  information  and  
communications technologies  (ICTs)  into its  current  work practices  in  order to  enhance its  goal  
attainment. However, frameworks and methods for achieving effective use are less clearly defined.  
This  paper  combines  the  concept  of  scenarios  from HCI  and  decision  effectiveness  from social  
psychology in order to identify a design process to enhance effective use in community information  
systems  design  projects.  Our  process  for  achieving  effective  use  focuses  first  on  the  efficacy  of  
scenarios as an anchoring and adjustment heuristic and second as a tool to encourage and support  
participatory design. This study concludes with suggestions for future research on effective use in  
community computing.
1. Introduction
Effective use is a concept that is emerging as a potential usability goal in community informatics. However, there is 
a need for concrete tools to help researchers, practitioners and community groups find ways to work together to achieve 
effective use. Gurstein (2003) defined effective use as “The capacity and opportunity to successfully integrate ICTs into 
the accomplishment of self or collaboratively identified goals” (p. 12). This is an important and worthy goal but in this 
formulation its achievement is still abstract. Participatory Design (PD) shares this goal of finding ways to make users an 
active part of the design process and is especially useful to community informatics researchers and practitioners in 
trying to achieve effective use in practice through providing ools that can be used to enhance usability. 
Community  computing  facilitates  information  dissemination  and  joint  activity  pertaining  to  grass-roots 
mobilization. Because community settings are less typically used for incubating new computer supported cooperative 
work  (CSCW)  applications,  less  is  known  about  how these  environments  would  inform  design  interventions.  In 
community computing, there are two central challenges that potentially undermine effective use from a PD perspective. 
The first arises when working with groups on information systems design projects, in finding ways to actively engage 
the knowledge, interest and skills of new users. This is compounded in community computing by the broader problem 
of universal access. This phenomenon is being referred to as the organizational divide where there is a lack of financial 
resources,  time  and staff  that  are  familiar  with  ICTs  to  allow for  the strategic  use  of  technology to  advance  the 
organization’s mission. In addition, groups often have competing goals, interests and distinct cultures that can stifle 
active participation in the design process. In response to this we suggest that scenarios can be used as mechanisms to 
engage users and facilitate their collective involvement in PD in order to develop requirements consensually.
A second challenge that arises when working with groups on information systems design projects is understanding 
the factors that undermine or enhance effectiveness. Given that gathering requirements is an ill-structured, knowledge-
intensive  problem solving activity  that  involves  negotiation,  emphasis  must  be  placed  on  enhancing  the  decision-
making activity with respect to the problem at hand. Drawing on the field of judgment and decision-making, a key issue 
concerns the choices made after some degree of deliberation. From the standpoint of decision effectiveness, we suggest 
that scenarios used as an anchoring and adjustment heuristic takes us a step closer to achieving effective use.
In this paper, we demonstrate the usefulness of one tool, scenarios, to help a group come up with requirements for 
building a Community Information System (CIS). The main purpose and contribution of this paper is to clarify the 
notion of effective use and to broaden the range of organizational models countenanced in CSCW. This study adds to 
the extant literature by making explicit the contribution of scenarios in a community computing context.
2. Background: Civic Nexus 
This work is motivated by our Civic Nexus project. Civic Nexus is a three-year participatory design project with 
the goal of working with community groups to facilitate their ability to use and to learn about technology as they pursue 
existing goals and as they envision new directions for their community. A goal of this project is to assist communities in 
taking control of technology in order to achieve goals that they see as important.
As an extension of this project we are engaged in an ongoing design collaboration with the Underground Railroad 
community of practice in Pennsylvania. Our collaboration with the UGRR research community began during the fall of 
2003.  This  community is  an  IT-marginalized,  grass  roots,  distributed  group that  spans  multiple  organizations  and 
geographical regions. Our community partners include the Pennsylvania Historical and Museum Commission (PHMC), 
Pennsylvania Federation of Museums and Historical Organizations (PFMHO), the Pennsylvania State Library, Center 
for Anti-Slavery Studies (CASS), the Underground Railroad Research (UGRR) Community in Pennsylvania, and Penn 
State University faculty and students.
The UGRR community is a group of users who share a common practice in that they all work in some capacity 
related to the preservation of UGRR history. However, this particular community relies mostly on volunteer effort. The 
most pressing issues for this group are lack of a technical infrastructure, and limited access to resources, time, and 
technical expertise. Apart from an initial start-up grant from the Federation of Museums and Historical Organizations to 
support undergraduate students, all support for the project is volunteer.
The  core  group  of  the  community  has  embarked  on  an  ambitious  endeavor  to  develop  a  novel  community 
information system with a supporting infrastructure in order to share information and knowledge pertaining to the 
UGRR activity in Pennsylvania and to engage in mutual learning. The community envisions developing a CIS that will 
connect local pockets of expertise and serve as a gathering place so that isolated professionals can share and develop 
knowledge pertaining to the UGRR. 
There are 67 county historical societies in Pennsylvania and a multitude of other organizations that are actively 
engaged with research concerning the UGRR. Each holds a unique piece of the rich UGRR history. Currently, only 16 
of these county historical societies are actively participating in the UGRR domain. Of these 16 historical societies, only 
three are listed in the National Park Service’s Underground Railroad Network to Freedom database. One member of the 
group serves as the community coordinator and boundary spanner. This individual (Sue) is actively engaged in an effort 
to link these disparate groups covering the entire state.
The following scenario with Sue exemplifies  this  role.  Sue begins the task of soliciting support  by physically 
visiting  each region of  the state  in  order  to  communicate  the community vision with other  stakeholders  who will 
eventually become users of the system. Sue’s activities take an enormous amount of time and can detract from the team 
building necessary to complete the design project. Based on this scenario there is a concrete task in engaging the user in 
deriving a solution to this real problem--managinjg the communication, coordination and cooperation with stakeholders 
from other organizations. Moreover, the participants need a way to share information with one another and a gathering 
place where they can discuss this time period that is conducive to the development of this community.
Through scenario-based techniques and PD methods, we have collaboratively decided on three features  of the 
system to support  and extend the current  work practice.  First,  the system should include an information portal  to 
provide information to other researchers. Second, the system should consist of a private workspace for the community 
to link and coordinate unconnected activities pertaining to the UGRR history. Thirdly, for the future there is a plan to 
incorporate a collaborative mapping feature that enriches the quality of the user’s experience and facilitates complex 
decision-making with respect to disputed sites. Finally, the system will include an interactive database of 744 slave 
cases with a “query” functionality that will enable users to identify patterns in the data. 
This will add value in a number of ways. First and foremost, the system will provide a forum to publicize an often 
misunderstood chapter of American History. Moreover, the system will promote awareness, scholarship and facilitate 
greater understanding of the historical significance of the UGRR movement and its implications for today. As already 
noted, practical  design consideration include how to engage the knowledge skills  and interest  of novice users and 
developing the capacity of the community so as to support it in making effective design decisions.
3. Conceptualizing Effective Use 
Contemporary work groups and teams in organizations differ dramatically from civic sector groups. However, 
approaches to usability have been derived mainly from studies of information systems in organizations. Evaluation of 
design interventions involving work groups and teams are assessed through the construct of team effectiveness. Team 
effectiveness, which consists of performance and viability, is broadly defined as the quantity and quality of a team’s 
outputs over time. Drawing on empirical research and theory from social psychology our understanding of effective use 
is broadened to encompass community viability. We operationalize effective use in the context of team effectiveness as: 
the  capacity,  willingness  and  opportunity  to  successfully  integrate  ICTs  into  the  accomplishment  of  self  or  
collaboratively identified goals over time. Our definition captures the group’s capacity, willingness, and opportunity to 
integrate technology into their work practice.
In this study, we are employing participatory design methods to involve the users directly in the design process. 
Participatory Design is a context-specific design approach involving users early in the decision-making process from 
the initial brainstorming all the way through the design process. Because PD is decision intensive, we need to consider 
how to enhance the quality of decisions that are made in order to achieve successful outcomes. Therefore, we limit our 
discussion to one central activity – group decision-making. Huber and McDaniel (1986) define a central activity as one 
whose  successful  execution  is  critical  to  the  accomplishment  of  goals.  Quality  decisions  in  PD  assist  groups  in 
achieving their goals and enhance effective use. Bad decisions however hinder goal attainment which in turn negatively 
impacts on effective use.
In general, decision-making is defined as the sensing, exploration and definition of problems and opportunities as 
well  as the generation,  evaluation and selection of solutions.  The scope of our work is at  the community level of 
analysis. At the community level, decision-making is defined as the process in which a community selects a course of 
action  to  respond  to  both  problems  and  opportunities.  However,  group  decision-making  is  more  complex  than 
individual  decision-making for  several  reasons.  First,  high  performing groups  are  effective  at  combining  multiple 
preferences and beliefs. Second, high performing groups must maximize social interaction. Finally, groups must have 
developed effective norms for managing conflict.
Creativity and innovation are parameters used in the context  of decision-making. Creativity is an element of a 
decision-making process in which the group produces novel and useful ideas in response to problems and opportunities. 
Novel ideas represent new ways of thinking. Useful ideas have the potential to contribute to effective use. Innovation is 
the successful implementation of creative ideas. Our goal is to use scenario exercises in order to scaffold the community 
from creativity to innovation.
4. Scenarios as Anchoring and Adjustment Heuristics 
A growing number of scholars have evoked the concept of scenarios as a way to bridge the design-actuality gap 
and to  narrow the specification-implementation  gap.  Recently,  scenarios  have been used  to  anchor  problem-based 
learning  in  instructional  settings  and  as  tools  for  facilitating  participation  in  community  computing  contexts. 
Conversely, a number of scholars have pointed to the importance of scenarios in enhancing usability, increasing our 
knowledge of  a  problem space and as  tools  for  inquiry and discussion.  We emphasize usability in  the context  of 
designing a community information system to support and extend the workplace roles and practices of a geographically 
dispersed community of practice. This is invariably tied to participatory design efforts in which community groups are 
made an active part of the design process as a way to bridge differences between the designer, user and system models.
The concept of scenarios emerged from the field of strategic management in the 1940s. In this context, scenarios 
are used as a tool for change management. Scenarios are work-oriented design objects that are defined as stories about 
people and their activities. “The defining property of a scenario is that it projects a concrete narrative description of  
activity  that  the  user  engages  in  when  performing  a  specific  task,  a  description  sufficiently  detailed  that  design  
implication can be inferred and reasoned about”.
In practice it  is easy to spend an enormous amount of time generating creative ideas with little  innovation or 
likelihood of implementation. For example, a group could become frozen in the creativity process which limits the 
opportunity  to  collectively  define  problems and identity  solutions.  Innovation  might  be problematic  in  the UGRR 
community  because  of  the  multi-faceted  nature  of  this  project.  This  project  includes  representatives  from diverse 
organizations. In addition, the project includes a team of researchers from two locations of The Pennsylvania State 
University’s School of Information Sciences and Technology, as well as undergraduate students in an introductory HCI 
course.  In some cases,  this  has resulted in a lack of common ground.  For example,  conflict  arose from a lack of 
understanding of the diverse organizational cultures. One participant referred to this phenomenon as the town and gown 
culture. In this instance, we did not make it crystal clear to our partners that our interest in the project was limited to 
investigating computer supported collaboration. Moreover, we did not emphasize that our mission was to assist them in 
achieving their goals. In order to move from creativity to innovation, it is necessary to enhance common ground. We 
suggest that scenarios are key to effective communication and decision-making and are essential to achieving effective 
use. 
Scenarios enhance decision-making by providing detailed knowledge of the application domain and provide an 
anchor for inquiry and discussion. As such, scenarios are malleable tools for decreasing errors in the decision-making 
process. Errors in decision-making are a result of heuristics and biases. The heuristics and biases paradigm was the 
dominant approach for decision-making under uncertainty in the1970s and 1980s.  Heuristics are cognitive rules of 
thumb or mental shortcuts that humans use to simplify information processing. We limit our discussion here to the 
anchoring and adjustment heuristic. 
Systematic evidence to support the anchoring effect first appeared in the 1970s. Two problems were identified with 
the anchoring and adjustment heuristic. First, the anchor might not be appropriate. Second, the adjustment from the 
anchor might not be sufficient. One way to overcome this is to use scenarios (the anchors) as an initial starting point and 
then make adjustments (analysis and refinements).
From  the  standpoint  of  anchors,  scenarios  provide  a  language  for  community  members  to  express  their 
desires/requirements as well as a language for designers to help community members to see how the system might work 
and envision possibilities they had not considered. Scenarios also facilitate the convergence of conflicting perspectives 
between users and designers. Moreover,  scenarios are a way to facilitate the effective communication necessary to 
achieve common ground. We suggest that effective use is best achieved by starting with an initial scenario (anchor) and 
then adjusting toward the ultimate goal. For example, a user envisions a requirement, embodies it in a scenario of 
interaction and reflects on it and comes up with new way of thinking about the problem. 
5. Scenarios to Encourage and Support Participatory Design 
In this study, we took a PD approach where users are not only experimental  subjects but also members of the 
design team and are actively engaged in the  decision-making process. Users can be classified within three levels of 
participation: consultative, consensus or representative. Consultative participants offer opinions; however, they are not 
involved in the decision-making process. Select members of the 67 historical societies in Pennsylvania will eventually 
serve as  consultative participants.  In  consensus participation,  all  stakeholders  are  involved in the decision-making 
process. The UGRR project involves stakeholders from multiple organizations. Because the focus of this treatise is at 
the community level of analysis, representative participation is more conducive to achieving effective use.
In PD, scenarios present a novel approach to be used as a communication tool and as a language for stakeholders 
with competing interests and experiences to talk with each other. There are many times when competing interests and 
experiences lead to conflict. This conflict might cause a group to lose its focus and hinder goal attainment. Unmanaged 
conflict could ultimately derail a design project. Scenarios can assist in keeping the group focused by providing a point 
of reference and a cognitive aid. This facilitates the communication necessary for stakeholders with differing visions 
and diverse cultures to achieve common ground. Additionally, scenarios can be used to create simulated worlds in 
which designers and users can mutually explore design options and make informed decisions. Therefore, scenarios are 
useful in getting everyone to connect  to the design process by illustrating important  design decisions in a flexible 
manner that is understandable to both the user and the designer .
6. Scenarios in the UGRR Project
The primary sources of data were derived from workshops, training sessions,  and semi-structured discussions. 
Workshops and training sessions occurred in downtown Harrisburg at the Penn State University Eastgate Center. We 
chose this off-campus location in order to make the experience as informal as possible. Through the workshops we were 
able to highlight areas of conflict and develop strategies for conflict management. Semi-structured discussions occurred 
at  the  actual  worksite,  via  telephone  and  at  the  university.  These  discussions  were  transcribed  and  then  content 
analyzed. The results of the discussion lead to detailed case material for an undergraduate survey course on human-
computer interaction.
6.1 Scenarios in the HCI Curriculum 
The first phase of this study involved using the domain problem as case material and service learning opportunities 
for students in an introductory HCI Course. Each student group was assigned a user population for the group project. 
They  then  studied  the  work  practice  in  order  to  develop  scenarios.  Scenarios  were  used  to  scaffold  the  learning 
experience of students as they acquired discipline specific knowledge, skills and expertise. Through the use of rich 
descriptive scenarios and as students worked in project teams, learning occurred through the processes of interaction, 
negotiation and collaboration. The class mainly concentrated on developing problem and activity scenarios.  Problem 
scenarios are used to synthesize field observations and are iteratively refined during the requirements analysis phase. 
Activity scenarios are used to envision future practices.
Based on feedback from students and course evaluations, scenarios enhanced the students’ satisfaction with the 
project. For example, one student reported that “Using scenarios helps us to see the user as a real person, putting us in  
their shoes. This enables us to better determine what the application will be used for, how it will be used, and who the  
intended audience will be (their background, skill level, and the technology available to them). Personally, our group 
found scenarios to be useful in helping us to recognize the needs of the users. Interacting with ‘real life’ users helped us  
to keep in mind that we were developing the system for them, based on their requirements, not our own. This enabled us  
to consider each user category throughout the project and design the system accordingly. Using scenarios helped us to  
be  able  to  look  back,  periodically,  to  ensure  that  the  system's  functionality  met  the  users'  requirements  and  
expectations.”
Another student indicated that “Scenarios are extremely useful and force the developers to put themselves in the  
users' place to design a product that will fulfill their needs. The scenarios allow developers to quickly and efficiently  
get an idea of the requirements of a product.” A possible explanation could be that scenarios enhanced the decision-
making ability by providing detailed knowledge about the application domain and a story in which design decisions 
could be inferred and reasoned about in the course of their work.
6.2 Scenarios in the UGRR Community 
We used short narratives of interaction during our communication with the users. These narratives were used in 
order to determine the requirements for the aesthetics and navigation of the site. In addition, we are currently working 
on scenario development and analysis of the requirements for the actual workspace. With respect to the aesthetics and 
navigation, we conducted workshops in which similar sites were used as anchors. From this interaction, we were able to 
envision scenarios that were applicable to the design project.
One future application is the development of an interactive mapping feature to facilitate complex decision-making. 
An example scenario follows.
Sue is  a  historian in a local community historical  society.  Sue enters an online forum on the UGRR 
community  network.  There  is  a  new  thread  related  to  a  heated  dispute  between  concerned  citizens  and 
community and state officials. The issue at hand is whether or not a sewer line expansion project can begin. 
The project would require the demolition of a vacant church. Although the church is vacant, Sue remembers 
stories that the church was indeed part of the UGRR. Sue decides that she would like to get involved; however, 
the project  is scheduled to begin in 24 hours.  She quickly recalls that  Tim, a researcher at  Florida A&M 
University, conducted research on the A.M.E. churches in Pennsylvania. She emails Tim to inquire about the 
church. Tim confirms that this is indeed a historic church. In order to persuade interested parties, Tim suggests 
representing  the  church  on  a  map.  However,  both  recall  problems  in  mapping  historical  landmarks  on 
traditional maps.
This problem scenario provides an example application for the workspace. It is in this context that we will focus 
our attention on effective use and the efficacy of scenarios to facilitate goal attainment. This will require a collaborative 
mapping tool and shared editor so that these distributed researchers can plan what parts of the site need to be protected 
along with the use of a Global Positioning System (GPS) so that researchers can collect and share on-site details with 
the rest of the UGRR community.
7. Conclusions 
The UGRR community models many key requirements for collaborative environments and represents a rich test 
bed  to  gain  a  broader  understanding  of  community  groups  and  envision  possibilities  for  CSCW  applications. 
Community computing is more specialized than other domains. Community groups are bounded rationally and may be 
limited in their ability to make informed technology decisions. They lack the time, resources and technical expertise 
necessary to participate in novel development projects. This constrains their ability to make optimal choices; instead, 
they satisfice.
Our analysis of effective use revealed the need to explicate the dimensions of effective use. For example, what 
motivates  groups to participate in collective endeavors?  Although we illustrated the efficacy of using scenarios to 
enhance  decision-making  and  participation  in  PD,  we  did  not  explain  the  underlying  causal  factors.  The  current 
approach is two-dimensional and suggests that effective use = ƒ (capacity x opportunity). In this model, capacity and 
opportunity  are  the key determinants  of  performance.  The opportunity  x capacity  model  does not  account  for  the 
willingness of the individuals to actively engage in joint  activity over time.  For this reason, we suggest  a broader 
framework and definition of effective use. We suggest that a three dimensional model that incorporates motivation, 
moderated by time is a more fruitful approach. 
The approach at the very least, should be three-dimensional to include a moderator that indicates that effective use 
= ƒt(opportunity x capacity x motivation). Such a model is based on the assumption that effective use is a function of 
opportunity, capacity and motivation moderated by time. Therefore, the concept of effective use is extended and defined 
as:  the  capacity,  willingness  and  opportunity  to  successfully  integrate  ICTs  into  the  accomplishment  of  self  or  
collaboratively identified goals over.
In this  case  study,  we suggest  that  scenarios  coupled  with  participatory design methods  can be  appropriately 
malleable tools for facilitating effective use. Our preliminary work suggests that scenarios are powerful tools that can be 
used as anchoring and adjustment heuristics as well as mechanisms to engage users in PD. Moreover, we suggest that 
scenarios may also be viable tools for conceptualizing and consequently achieving community effectiveness.
8. Future Research 
An area for future research is the creation and maintenance of social capital. Putnam has shown that there has been 
a decline in social capital. He noted that we need to strengthen connectivity and maintain social networks that help us 
become more involved in communities in order to achieve social goals. In organizational science and social psychology, 
social capital is used to explain the joint effects of knowledge distribution and network structure on team performance. 
At the level of the work group, social capital represents the goodwill derived from the network of relations that can be 
mobilized to facilitate the pursuit of collective goals and team effectiveness. However, scholars are split between two 
opposing  views:  bonding  and  bridging  social  capital.  Therefore,  some  have  chosen  the  optimal  configuration 
perspective.  What is needed is a model to analyze social  capital, learning and effective use at  multiple levels. We 
suggest that activity theory provides a promising approach to producing a more refined analysis of the antecedents and 
consequences of community effectiveness and learning.
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